Organic farming system in rice paddy is rapidly expanding in Korea. This study was to find out optimum japonica rice cultivars for organic farming. A field research was conducted to evaluate the characteristics of japonica rice cultivars under no-tillage paddy at Doo-ryangmyeon, Sacheon, Gyeongsangnam-do, Korea. The experimental soil was Juggog series (silty clay loam: 56.0% silt, 31.2% clay and 12.8% sand). In experiment, ten lines of Japanese rice cultivars were tested under no-tillage amended with rye (NTR) and no-tillage without cover crop treatment (NTNT). In addition, two Korean japonica rice cultivars as check cultivars were used in this study. The grain yield in NTR was significantly higher in 6. 
INTRODUCTION
Rice is a main source of food for more than half of the world's population, especially in Asia and Latin America. It is grown on approximately 153 million hectares globally, of which 134 million hectares are in Asia (Rao et al., 2007) . Area of organic farming in Korea is increasing rapidly from 450 ha in 2001 to 12,033 ha in 2008 12,033 ha in (NAQS, 2010 . Cultivar improvement is often recognized as one of the most important factor contributing to the regional crop yield (Hasegawa et al., 1991) . Major five rice breeding strategies were eating quality, grain quality, resistance to disease and insect, adaptability for direct seeding and yield (Park, 2005) . Actually, the previous studies about rice cultivation for organic farming were reported such as insecticide resistance (Bughio and Wilkins, 2004) , physical and chemical environment (Chauhan and Johnson, 2009; Naklang et al., 1996; Wade et al., 1999; Zhang et al., 2007) and reducing methane (Aulakh et al., 2002; Mitra et al., 1999) . However, these reports have very few of optimum rice cultivars for organic farming. In no-tillage paddy, grain yield of rice was significantly affected by soil tillage and applied organic matters (Lee et al., 2009) . Furthermore, the management practices with rye applications in no-tillage paddy improved the physical and biological properties of soils (Lee et al., 2010) .
Therefore, this research was performed to select of optimum japonica rice cultivars for organic farming in no-tillage paddy using certified high quality cultivars from consumers. For sustainable agricultural point of view, Japonica rice cultivars could be focused instead of recommended high yielding cultivars. In the experiment, ten of Japanese rice cultivars were tested under no-tillage amended with rye (NTR) and no-tillage without cover crop treatment (NTNT) which all treatments were performed without chemical compounds and two Korean japonica rice cultivars as high quality rice cultivars (Bum et al., 2006; Choi et al., 2006; Roh et al., 2007) were used in this study ( Table 1 ). All of the treatments were conducted by a randomized complete block design with three replications. The size of each experimental plot was 12 m 2 (3 m × 4 m) and submerged in June to middle of July, and August to middle of September of the study years.
Analysis of soil and organic matter
Seeds of rye (80 kg ha -1
) were sown at late September and shoot of rye were harvested at early May and spread on the surface of soil after chopping into 10 cm length. The rye and dominant weeds grown in untreated plot, were collected before submerging the experimental fields, washed with tap water and then rinsed with deionized water. The samples were dried in an air-forced drying oven at 70℃ for 72 hrs and weighed. The dried samples were ground using a grinding mill (RM100 Mortar Grinder, Retsch, Germany). Selected nutritional chemicals were determined using methods proposed by NIAST (2000) and results were presented in Table 2 .
Statistical analyses
Statistical analyses were conducted using SAS software version 9.1.3 for Window (2006) . The results of each parameter in all three applications were subjected to analysis of variance. Means of cultivars and treatments were performed using the Duncan's multiple range test (DMRT) and Tukey's studentized range test for significance at the 0.05 level of probability, respectively. For each yield and yield components were analyzed by principal components analysis (PCA)
